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Iraq War veteran Sergej Michaud is a 4.0 student at UM, a double major in geography and economics, and a 
husband with a wife and two children. 
He’s a senior vice commander of the 
Montana Chapter of the Military Order 
of the Purple Heart. Michaud also is 
recovering from a traumatic brain 
injury (TBI).
In 2007, in Baghdad’s dangerous west 
neighborhood, Michaud was the rear 
gunner on a Humvee convoy when he 
saw a man on a third floor pull a trigger. 
He remembers the horrific punch of the 
blast as the roadside detonated two yards 
away. His next memory is waking at the 
Baghdad airport clinic. The explosion and 
shrapnel that struck his helmet left him 
with a ruptured ear drum and internal 
bleeding. He’s come a long way from 
unconscious to five months of treatment 
at the Vilseck, Germany, Army health TBI 
clinic, to pursuing his college dream.
“My intelligence is all there, but 
studying takes me longer,” Michaud says. 
“A two-hour assignment takes me five, 
and I forget things.”
Initially, his symptoms were glaring – 
cloudy vision, multiple headaches, vertigo 
and anxiety when around large groups of 
people. The military TBI clinic helped, but 
brains are complex, and healing can pose 
its own set of problems. Subtle changes 
are difficult to diagnose.
That’s why Michaud is signing up for 
help from the UM Neural Injury Center, 
formed in 2014 to offer screening 
services for people with suspected 
or known brain injuries. The center’s 
purpose is to bring advances in the lab 
to any individuals who can benefit from 
them, with a special emphasis on free 
service for the 600 veterans attending 
UM. About 15 percent of veterans 
currently participate.
The Neural Injury Center specializes 
in advanced technology and an 
interdisciplinary approach to identify 
the tiniest changes in the brain from 
traumatic injuries. A high-powered 
research and clinical team reflects the 
complexity of the brain itself.
Michaud has toured the facility, 
participated in a promotional video, met 
with researchers and convinced several 
other student veterans to sign up ahead 
of his planned entry at the end of spring 
semester 2016.
“My buddy was about to give up,” he 
says, recalling the multiple trips he and 
his friend made to Veterans Affairs. “In 
a week, he got more results than in four 
years with the VA. Now, he knows what’s 
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The student-designed website allows 
viewers to track planetary orbits.
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QUiCK LOOKS
Doug Emlen, a UM professor, 
researcher and evolutionary biologist, 
recently was elected to the American 
Academy of Arts and Sciences. 
Emlen is one of 213 new members 
who constitute the Academy’s 236th 
class, a group that includes some 
of the world’s most accomplished 
scholars, scientists, writers and 
artists, as well as civic, business and 
philanthropic leaders. The new class 
will be inducted Oct. 8 in Cambridge, 
Massachusetts. 
Emlen is the only member of the 
academy ever elected from Montana. 
Founded in 1780, AAAS is one of the 
country’s oldest learned societies 
and independent policy research 
centers.
“It’s a great honor to be named 
an AAAS Fellow,” Emlen says. “I’m 
stunned and thrilled. Now that the 
shock is wearing off, I have to admit 
it feels incredible.”
Emlen and researchers in his 
UM lab study the development and 
evolution of animal weapons. He 
often uses horned beetles as an 
animal model for his research. He 
teaches Behavior and Evolution, 
Insect Biology and several graduate 
courses.
“Election to this academy is highly 
selective and considered a mark of 
exceptional distinction,” says Charlie 
Janson, associate dean of UM’s 
Division of Biological Sciences. “We 
couldn’t be more proud of Doug 
and look forward to his continued 
success here at UM.”
Evolutionary Biologist 
Elected to Elite Academy
Doug Emlen’s 
election to the 
AAAS is a first 
for Montana.
University Students Create Astronomy Teaching Tool
Six UM computer science seniors 
have reached for the stars by launching 
an interactive website (shown right) to 
help teach physics and astronomy. 
The website allows faculty to load a 
solar system to the page and have their 
students adjust the size, density, gravity 
and more of the stars and planets to 
learn about orbits and habitable zones 
around stars. Site visitors also can 
zoom in and out and track orbits on the 
simulation.
The UM students worked on the 
project as part of a programming class 
taught by computer science Professor 
Joel Henry. They also collaborated 
with Diane Friend, a lecturer in the 
Department of Physics and Astronomy.
To view the project, visit https://demo.orbitable.tech/#/s/random.
UM researchers received three CAREER 
grants in the past year from the National 
Science Foundation. CAREER grants are 
the most prestigious award for junior 
faculty, and 2009 was the only other year 
UM received three such awards.
The recent awards went to:
l   Orion Berryman, a chemistry 
assistant professor, whose $675,000 
award will design molecules to serve as 
catalysts in chemical reactions containing 
Trio of UM Researchers Lands Prestigious CAREER Grants
sulfur and other polarizable molecules.
l   John McCutcheon, a biological 
sciences assistant professor, whose 
$746,000 grant will help investigate the 
origins of mitochondria and chloroplasts 
and how they integrate with cells.
l   Robert Smith, a computer science 
assistant professor, who will use 
$742,000 to improve mass spectrometry, 
a technique used to identify the chemical 
makeup of a given sample.
Berryman McCutcheon Smith
Parks’ Poem Tops National Competition
A UM faculty member’s poem rose to the top of more than 50 
submissions from across the country in the 2016 Phi Beta Kappa 
Arts & Sciences Poetry Contest.
The Phi Beta Kappa Society, the nation’s oldest academic honor 
society, asked for poems to reflect a favorite discipline in the liberal 
arts and sciences. Amy Ratto Parks, UM’s assistant director of 
composition in the English department, chose a middle school 
Latin lesson for the backdrop of her poem “Verb of Being,” and the 
society members selected it as the winner.
To read the poem, visit http://bit.ly/1YUfsdE. Parks














University Climate Change Studies Coordinator Wins National Award
Nicky Phear, UM’s Climate Change Studies 
coordinator, recently was named the 2016 
recipient of the Clean Energy and Empowerment 
Education (C3E) Award from the U.S. Department 
of Energy. 
The national award recognizes Phear’s 
leadership in education about clean energy and 
her mentorship of students in th field.
“It’s a great honor to receive this recognition,” 
Phear says. “I can’t think of a more worthy goal 
than empowering our youth to tackle our planet’s 
energy and climate challenges.”
C3E was launched in 2010 to promote women 
leaders in the clean energy fields. It is led by the 
U.S. Department of Energy in collaboration with Phear
the MIT Energy Initiative and the Stanford Precourt 
Institute for Energy.
Each year awardees are selected in eight 
categories to recognize midcareer women who 
have demonstrated outstanding leadership and 
accomplishments in clean energy. 
Phear accepted the award May 31 at the C3E 
Women in Clean Energy Symposium at Stanford 
University. 
In 2008, she helped develop one of the 
nation’s first and only academic programs to 
focus on climate change. She now oversees the 
interdisciplinary Climate Change Studies minor at 
UM. She also has advised and mentored nearly 
150 students through this program.
Research Reveals Island 
Trend in Bird Evolution
In groundbreaking new work, Natalie 
Wright, a UM postdoctoral fellow, and her 
partners have discovered a predictable 
trend in the evolution of bird shape.
Her research showing that birds on 
islands have evolved toward flightlessness 
was published April 11 in Proceedings of 
the National Academy of Sciences. 
“Evolution tends to be unpredictable, 
leading toward different forms in different 
places,” Wright says. “So it was gratifying 
to discover this trend among island 
birds.”
Wright says it is widely known that 
particular types of birds tend to become 
flightless after they colonize islands that 
have no predators.
Her team found that flying birds evolved 
smaller flight muscles and longer legs 
on islands, just as occurred in flightless 
birds, but to a lesser extent.
On islands with fewer predators, this 
evolutionary trend toward flightlessness 
was more pronounced. The trend held 
for bird species that rely upon flight for 
finding food, including those representing 
families of birds that have never had 
a member completely lose flight, such 





l   In May, the University hosted a 
traveling exhibit of the First Folio, the 
first collected edition of Shakespeare’s 
plays that was published in 1623. More 
than 3,300 people visited the exhibition, 
including about 1,200 middle- and high-
school students. UM’s Montana Museum 
of Art and Culture, in partnership with 
the Mansfield Library, was the only site in 
Montana to host the Folio.
l   An international team that includes 
UM researcher Jesse Johnson has 
learned that Earth’s internal heat 
enhances rapid ice flow and subglacial 
melting in Greenland. Johnson, a UM 
computer science professor and ice-sheet 
modeler, helped discover that about half 
of the ice-covered area in north-central 
Greenland rests on a thawed bed and 
that the meltwater is routed to the ocean 
through a dense hydrological network 
beneath the ice.
l   Emilie LeBel, assistant professor 
of composition at UM’s School of Music, 
became the first woman to win the Land’s 
End Ensemble’s Composer Competition. 
The Land’s End Ensemble, dedicated 
to excellence in performance and 
recording of new music, as well as to 
enriching collaborations with eminent 
composers and artists, holds an annual 
national composer competition in 
Canada. This year’s competition was 
March 6 at the University of Calgary. 
l   UM forestry Professor Beth 
Dodson is the project director of a 
grant recently funded for $1.4 million 
from the U.S. Department of Agriculture 
and U.S. Department of Energy’s 
Biomass Research and Development 
Initiative. Researchers will use the grant 
to identify and overcome the barriers to 
using biomass from fuels-reduction and 
forest-restoration treatments. 
l   Researchers in UM’s College of 
Forestry and Conservation recently 
earned more than $1 million in funding 
from the Joint Fire Science Program 
through five separate awards involving 
faculty from all three departments in the 
college. The federal Joint Fire Science 
Program funds scientific research on 
wildland fire.
l   UM’s Department of 
Communicative Sciences and 
Disorders, in partnership with the Rural 
Institute for Inclusive Communities, 
has been awarded a $1.2 million grant. 
It will train professionals to become 
competent, certified speech-language 
pathologists and contribute to the 
speech, language and literacy needs in 
their respective rural communities. The 
grant is funded by the U.S. Department of 
Education’s Office of Special Education 
and Rehabilitative Services.
l   Two UM professors are listed as 
“highly cited researchers” in the 2015 
edition of “The World’s Most Influential 
Scientific Minds.” The publication 
includes UM Regents Professor of Ecology 
Ragan Callaway and conservation 
ecology and genetics Professor Gordon 
Luikart under the Environment/Ecology 
section. The publication analyzes data 
to determine which researchers have 
produced work that is most frequently 
acknowledged by peers
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Brittle stars, jelly fish, anemones, 
scallops, nudibranchs, ctenophores and 
octopuses brighten the shallow seas. 
Golds, yellows, oranges and reds infuse 
tropical bursts of color in the darkness. 
Weddell seals croon a haunting melody of 
chirps, twitters and space-age music. The 
ceiling of the ice billows in white waves.
  Here, slender sea spiders reach 
gargantuan sizes. They wander the 
shallow ocean floor with the deliberate 
slow grace of sloths. In these fragile 
waters, some species grow to 20 inches 
across, big enough to clasp a human’s 
head. To study gigantism in sea spiders, 
the professors are willing to “slowly freeze 
to death,” as Woods describes their half-
hour-long dives.
“Every time I jump in, I think this is 
the dive where I’m going to be warm,” 
says Woods, an exuberant researcher of 
arthropods, the evolution of body size and 
the role oxygen plays in marine systems. 
He’s studied sea spiders since 2007.
“Nothing prepares you for how insidious 
the cold is,” agrees the soft-spoken 
Tobalske, who’s known for his work in the 
evolution of bird flight.
Together, they’re tackling one of the 
great scientific questions: How and why 
do life forms evolve to become enormous, 
especially in the polar waters? Besides 
sea spiders, Antarctic giants include 
everything from worms to nudibranchs 
(sea slugs).
Antarctica’s bizarre sea life may stem 
from extended isolation. A circumpolar 
current around the continent acts like 
a down jacket in reverse – keeping the 
warmth out and the cold in. McMurdo 
Sound harbors an ecosystem rich in 
unexplored species and potential answers 
to life’s questions. For that reason, 
Woods, Tobalske and UM graduate 
student Steve Lane, along with two 
colleagues from the University of Hawaii, 
are willing to take multiple polar plunges 
with a laser focus on sea spiders.
This fall they will head back to the 
field, with a sense of time ticking on the 
planet’s clock. As the climate warms, 
the ocean’s acidity is rising. The polar 
ice melts earlier. The water is just shy 
of perfectly clear, barely perceptible 
changes witnessed by the scientists of 
the esteemed McMurdo Station, the 
Antarctic town dedicated to science and 
education.
A sea spider’s typical four pairs of 
legs seem impossibly long relative to a 
miniscule body. With deliberate steps, 
Big, Cold
     Creepy  and 
Researchers Study Gigantism 
Among Antarctic Sea Spiders
UM scientist Art Woods holds 
a sea spider specimen that 
arrived in his lab Feb 18. 
(Below) A sea spider under the 
ice in its natural habitat. 
Scuba diver Art Woods slips through a hole in the Antarctic ice. He’s followed by Bret 
Tobalske. In an instant, the two UM 
professors leave a world of white ice 
and black volcanic rock for a gin-
clear underwater sea, bursting with 
swaying, gaudy life. It’s also bracingly 
frigid at 28 degrees Fahrenheit.
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the sci-fi creature scavenges the sea 
floor for food, sucking up dead jellyfish 
and other delicacies through a slender 
proboscis.
“It was instant love,” says Woods of 
his first encounter with sea spiders in 
the Antarctic. He originally intended to 
study nudibranchs with colleague Amy 
Moran from University of Hawaii in the 
mid-2000s. Together, they added a side 
project on sea spiders that now is their 
main study. 
Sea spiders are pycnogonids, part of 
an ancient lineage extending back 300 
million to 400 million years, and in the 
same subphylum as horseshoe crabs. 
They’re not spiders and far different 
from crabs. There’s no respiratory 
system like gills or lungs. Instead, they 
rely on the diffusion of oxygen across 
their cuticles (like our skin).  Their 
digestive and reproductive systems 
branch through their legs.
Giant sea spiders are rule breakers, 
appearing to defy a famous scientific 
premise, called the three-fourths scaling 
law, which states that as any animal 
gets bigger, its metabolic rate is lower 
relative to its size than that of a smaller 
animal. Their lack of a respiratory 
system is the likely explanation for the 
departure from the broad trend. 
Not all sea spiders are giants. While 
most are still so little known that they 
lack names, scientists estimate there 
are 1,500 species, with 20 percent 
found in Antarctica. Both Woods and 
Tobalske also dive for fingernail-sized 
sea spiders in the San Juan Islands of 
Washington. 
While theories proliferate about the 
Antarctic’s propensity for gigantism, 
Woods and Tobalske are testing a major 
idea called the oxygen hypothesis that’s 
tied to environmental factors – calm seas 
and cold waters. Oxygen is in high supply, 
because it dissolves easily in cold waters. 
At the same time, the metabolic rates 
of sea creatures are low, because of the 
cold. 
“A lot of supply and little demand 
allows the evolution of giant forms, 
because it’s easy to get oxygen in 
through the surface of organisms,” 
says Woods. “We think gigantism is 
driven by the relative availability of 
oxygen, and to test that we’re doing 
oxygen physiology tests on sea 
spiders.”
While the oxygen-rich cold water 
predicts gigantism, calm waters 
also may be an essential quality. 
The long-legged sea spiders likely 
cannot withstand high currents 
or waves. Woods and Tobalske 
believe that the giants, then, would 
only evolve in calm places such as 
McMurdo Sound.
The waters may be calm, but 
conducting field tests is a colossal 
undertaking in itself. For Woods to 
position delicate electrodes in spiders 
requires absolute stillness. Likewise, 
when Tobalske lies on the shallow 
floor holding two cameras to film the 
biomechanics of slow-moving sea spiders, 
he forces himself to stay motionless. The 
cold is especially brutal when not moving. 
Raising a hand can bring in much-needed 
warmth by moving air around inside the 
dry suit from core to extremities.
“It’s very humbling how incredibly 
difficult and challenging it is to do 
research underwater,” Tobalske says. 
“The equivalent of tying your shoe 
takes magnitudes more effort. You’re 
very restricted. The gloves are huge. 
The water is so cold.”
Not all research takes place in 
rigorous conditions. In April, Tobalske 
traveled to Harvard University to 
conduct CT scans of cross sections of 
sea spiders of multiple sizes. The scans 
showed that the largest sea spiders 
have more pores in their body walls. 
Porousness serves well for gathering 
oxygen, but it compromises leg 
strength. As they suspected, the giant 
spiders can blow like leaves in the wind 
by the gentlest of currents.
Scientists only can study beneath the 
ice when it’s safe to dive. In summer, 
when the sea ice breaks up, a massive 
pulse of plankton enters the Antarctic 
like a “green, soupy pulse of energy,” 
according to Tobalske. How the spiders 
handle the influx and currents are still 
one of the great unknowns.
Tobalske and Woods first joined up 
when co-teaching a physiology class 
in 2010. They soon realized a shared 
interest in the evolution of gigantism, a 
subject that evokes dinosaurs roaming 
the planet.
“To understand the big pattern of 
evolution of body size, we’re applying 
fundamental principles about 
physiology and biomechanics,” says 
Woods.  
Their studies take place beneath a 
looming planetary question: What will be 
the future of sea spiders and so many 
poorly understood creatures beneath the 
Antarctic ice? As the climate warms, an 
entire ecosystem teeters on the edge. 
So little is known about sea spiders 
that Woods and Tobalske are waiting 
to publish their first findings until the 
species are all identified.
“The rising temperatures are going to 
be hardest on the biggest individuals in 
the Antarctic seas,” says Woods. “Those 
will suffer disproportionately.”
Higher water temperatures mean 
less oxygen available. Without high 
oxygen levels, the big pores in sea 
spider legs cannot draw across the 
life-giving oxygen they need.
The more time Woods and 
Tobalske spend beneath the ice 
of the Antarctic, the more they fall 
under the spell of an ecosystem 
so strange that it turns all basic 
assumptions upside down, as if 
you open your freezer and find 
supersized goldfish thriving among 
the ice cubes.

















Studying sea spiders in the 
controlled environment of 
tanks at McMurdo Station 
provides researchers a wealth 
of information, as long as they 
compare findings with the wild. 
When it comes to behavior, 
the biggest sea spiders react 
differently in the two environments. 
If disturbed in the wild while 
suspended in water, they pull their 
legs over their heads to take a 
comet aerodynamic shape, allowing 
them to plummet to the sea bottom 
and out of danger. In the lab, they 
remain spread out and floating 
when disturbed.
such as Burke sits in a chair with 
a magnetic coil placed close to his 
head. The machine has the ability 
first to understand the functions of 
the various brain areas, which may 
have been damaged by injury, and 
to modulate these areas to improve 
functions temporarily. TMS is synced 
with a neuronavigation device, which 
helps to locate targets on the brain by 
using patient’s MRI scans. His research 
contributes to advances in developing 
novel assessment tools and potential 
intervention for individuals with TBI.
Not all screening requires high-
tech machinery. Computer and paper 
tests measure memory and cognitive 
abilities. For Burke, with every test in 
the center, a similar pattern began to 
emerge.
“Physically, I felt fine, but when I did 
a memory test, I was burning out after 
one or two tests and worse with three 
or four,” Burke says. “The same thing 
happened with eye tracking. I’d start well, 
but then my eyes would move slower.”
That fatigue often fails to show up 
in standard tests following brain injury, 
says neuroscientist Tom Rau, who 
works with Sarjubhai Patel, a molecular 
pharmacologist, in blood testing to 
identify unique biomarkers related to 
injuries to the central nervous system. 
They focus on the transport of proteins 
that help cells repair and heal. They’re 
tracking biomarkers (molecules that 
influence proteins) that affect the brain’s 
recovery process.
“On the outside, people look like they 
are recovered, but molecular changes 
are continuing way past the time when 
outwardly they seem okay, and with long-
lasting repercussions,” Patel says.
For Burke, his diagnosis holds the 
key to success in therapy, in academic 
performance and in his life ahead.
“The information is a relief, and now I 
have a path forward,” he says. Burke will 
always have a passion for football, but he 
has no regrets about his decision not to 
return to play.
“I love the game of football and always 
will, but it came down to not risking a lot 
more in my life that I want to accomplish,” 
he says.
Michaud also has a big vision for what 
he wants to achieve in life. He believes 
the Neural Injury Center holds promise 
for students, and all veterans with TBI. 
His dream would be to see those services 
applied to everyone in the Veterans 
Affairs system.
“If their work could apply to the whole 
VA it would save incredible amounts of 
time, money and stress,” he says.  “When 
they get it all perfect, that should be a 
Nobel Prize.”
— By Marina Richie
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Charles Leonard is the outgoing 
director of the Neural Injury Center. A 
professor in UM’s School of Physical 
Therapy and Rehabilitation Science 
since 1990, he delayed retirement 
to fledge a program built on a high-
powered team approach.
He says center scientists integrate 
multiple disciplines in order to gain a 
broader perspective on the medical 
issues affecting an individual with TBI, 
including speech, language, cognition, 
balance, eye tracking and molecular 
level changes in proteins within the 
brain.
Michaud’s initial visit will be with Cindi 
Laukes, the chief operations officer. 
She has vast experience in neurological 
clinical research and a matching dose of 
compassion.
“When students have memory, 
cognition and focus issues, it makes life 
difficult,” Laukes says. She reassures all 
entering individuals that their screening 
tests will not be too tiring, because she 
understands that a common effect of 
TBI is cognitive fatigue. The tests lead 
to a comprehensive view of the brain 
injury that informs a plan for recovery. 
Staff members follow up on a patient’s 
progress and offer access to the center’s 
research.
Former UM Griz wide receiver Ryan 
Burke has come through that door and 
out the other side. Now, with a fine-tuned 
diagnosis, Burke is using new ways 
to better resolve his symptoms as he 
finishes school with a degree in finance.
Burke is recovering from a serious 
concussion suffered September 2015 in 
a football game against Northern Arizona 
University. It was the fifth concussion in 
his life, and the worst. He credits huge 
initial progress to physical therapist Jill 
Olson at Peak Performance in Missoula. 
However, like Michaud, he struggles 
with memory retention and lengthy 
assignments. When Burke’s mother found 
out about the center, he signed up.
“Cindi’s caring came through 
right away,” Burke says of his initial 
meeting. “The program is personal, yet 
professional. That meant a lot to me, 
because a concussion is such a different 
kind of injury. Cindi helped me figure 
out a course that seemed best and was 
comfortable for me too.”
Alex Santos took Burke through 
balance, eye-tracking and hand motion 
tests. Santos, originally from Brazil, is a 
researcher in neural control of movement 
and a UM physical therapy professor.
His techniques decipher minute 
changes with profound effects. Burke, 
for instance, stood on a force plate 
that’s hooked up to a computer. Santos 
asked him to sway forward slightly, then 
backward. Next, Burke looked at a dot on 
the wall and closed his eyes. Like Etch-a-
Sketch lines, the computer recorded the 
extent of sways.
“People with TBI may think their 
balance is fine, yet analysis shows they 
oscillate more and their speed is slower,” 
says Santos, who developed the balance 
analysis computer software.
“A person who hits their head or is 
exposed to a blast, like a soldier, loses 
their optimal performance,” Santos 
explains. “The central nervous system 
has to be well organized and efficient to 
be sure you can control all the muscles 
and perform well, whether standing up, 
walking, holding something or following a 
target with your eyes. TBIs, even mild, can 
reduce this efficiency and progress with 
worsening of symptoms.”
Santos tracks eye movements with 
cameras as patients pursue laser-
projected objects on a wall. Again, his 
data show TBI patients follow more slowly 
and with less accuracy than normal.
Sambit Mohapatra, a licensed physical 
therapist, neuroscientist and UM assistant 
professor in physical therapy, focuses on 
understanding brain areas that control 
certain rapid eye movements impaired 
by brain injury. His research involves 
developing therapies for modulating parts 
of the brain affected by injuries.
“We know that after a TBI there are 
at least two major deficits: the front 
part of the brain that controls rapid eye 
movements and the second, which is a 
connection problem between the left and 
the right hemispheres,” he says.
To find which parts of the brain respond 
correctly or incorrectly to stimulus, 
Mohapatra uses a noninvasive brain 
stimulation device called Transcranial 
Magnetic Stimulation (TMS). A patient 
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Pollution — continued next page
“Within five minutes, my throat was 
stinging and my eyes were watering,” 
Saha says.
Saha met with residents-turned-
activists in the community, like Zulene 
Mayfield. Few people in Chester could 
afford air conditioning, Mayfield told 
Saha, and in the brutal humid heat of the 
summer, that was no small thing. But the 
worst of it was, they couldn’t even open 
their windows. 
“If they did, there would be black soot 
in their houses,” Saha says. “Kids can’t 
play outside very often, and they’re 
dealing with hundreds and hundreds of 
trucks coming through every day with 
toxic diesel emissions. And that’s in 
addition to the emissions from these 
waste facilities.”
The experience in Chester stuck with 
Saha and became a formative influence 
in his subsequent work for environmental 
justice. For his Ph.D. dissertation at the 
University of Michigan, Saha worked 
with Professor Paul Mohai on the 
disproportionate siting of waste facilities 
in Michigan’s minority and low-income 
neighborhoods. It was a statewide study 
but an issue of national importance. 
Over the past couple decades, Saha, 
now an associate professor in UM’s 
Environmental Studies Program, and 
his former mentor, Mohai, have worked 
together on issues of environment 
and race. Recently, they published 
an important study that’s now getting 
national attention for addressing the 
dynamic between waste facilities, like 
the ones in Chester, and low-income 
and minority neighborhoods. They 
looked at two hypotheses: One, that 
waste companies sought out these 
neighborhoods as locations to site 
their facilities. Two, that low-income 
and minority populations moved into 
– and affluent whites moved out of – 
communities with facilities already there. 
Interest in these hypotheses has 
existed since the 1987 landmark 
report “Toxic Wastes and Race in the 
United States,” which is credited with 
establishing environmental justice as a 
national issue and unveiling the unfair 
share of toxic burdens low-income and 
minority communities have endured. But 
the report also has been criticized for not 
providing direct evidence that the waste 
industry was targeting these communities 
for new facilities. Subsequent studies in 
the 1990s tried to answer the question in 
the literature. 
“It’s sort of the chicken-or-the-egg 
question,” Saha says. 
These studies produced mixed and 
inconclusive results, but some seemed 
to support the hypothesis that minorities 
moved into waste facility neighborhoods.
In 2006, Saha and Mohai published 
a paper in the journal Demography 
analyzing the methodological problems 
with that second wave of studies. Those 
studies looked at demographics around 
facilities in terms of units such as 
ZIP codes. The problem with that unit 
approach is, for instance, if a facility is 
located on the edge of a ZIP code – and 
Pollution
Prejudice
UM researcher studies how waste facilities 
target low-income, minority areas
In 1994, Robin Saha visited a predominately African-American neighborhood in Chester, Pennsylvania, where residents lived next to four major waste treatment facilities. He was a summer fellow at the 
Environmental Protection Agency working for the environmental justice 
program in the Philadelphia office. On that particular day, he recalls 
stepping out of the EPA van for the first time to take in the scene. The 
pollution from the plants – including a sewage sludge incinerator – was 
thick in the air.
UM’s Robin Saha found  
racial and income disparities 
  in the placement of 
   toxic waste facilities.
for the better. The town has one of 
the nation’s largest trash incinerators 
and medical waste treatment plants, 
with no shortages of cities around the 
Northeast that want to send their trash 
there. But the hope is that studies like 
Saha’s will spotlight the environmental 
justice aspect of siting waste facilities 
in disadvantaged neighborhoods, where 
property values sink and the quality life is 
diminished – and even endangered – 
by pollution. 
Saha, who grew up in Cleveland among 
racial tensions, remembers, even as a 
young boy, the civil rights movement and 
what it promised. 
“It’s sometimes hard for me and a lot of 
people to come to terms with how much 
more progress we have to make,” he 
says. “And environmental inequality is a 
manifestation of a civil issue. The right to 
a clean and healthy environment is part 
of the Montana Constitution, too, and it’s 
what environmental justice community 
groups, activists and scholars, and people 
working in government who care about 
environmental justice have sought for 
decades.
“It is gratifying to shed light on 
environmental justice problems and to 
call for effective solutions.”
— By Erika Fredrickson
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Pollution — continued from page 7
they often are, Saha says – that facility’s 
pollution isn’t just affecting people within 
the single ZIP code, it’s radiating into 
adjacent ones. 
 Saha and Mohai proposed a distance-
based method instead. Using GIS 
mapping, they proscribed a circular buffer 
around each facility and looked at the 
population living within that radius. 
“We re-examined the second-wave 
studies and showed that you get 
a completely different result if you 
standardize the areas around each 
facility,” Saha says, “and that actually 
you see racial and income disparities you 
wouldn’t have found otherwise.” 
In 2007, Saha and Mohai contributed 
to an update of “Toxic Wastes and Race.” 
The EPA’s database of waste facilities was 
wildly inaccurate – some were no longer 
operating and others weren’t listed in the 
correct location. With grant money from 
the National Science Foundation, they 
were able to generate a better database 
for the new report, “Toxic Wastes and 
Race at Twenty,” which found that 
significant race and income disparities 
continued to persist. 
Last December, Saha and Mohai used 
the GIS methodology and the updated 
facilities database to address the 
chicken-or-the-egg question.
The new study, “Which Came First, 
People or Pollution?” published in 
Environmental Research Letters, focused 
on 319 commercial hazardous waste 
facilities in the U.S. sited between 1966 
and 1995. They looked at the area within 
a 3-kilometer radius of each site, tracking 
it within 10-year periods to compare what 
the demographics were like before and at 
the time of the siting and how conditions 
changed afterward. The outcome of 
the study shows that, in fact, waste 
facilities were moving into long-standing 
communities of color and low-income, 
more so than the other way around. 
Answering this question sheds light on 
an ethical issue.
“These are neighborhoods where 
there might not be strong neighborhood 
associations that would stand up and 
fight them,” Saha says. “Low-income and 
minority communities often have less 
political clout and ability to influence 
decision makers and mount opposition 
campaigns. It’s important to note that 
these communities often do fight for 
themselves – they’re not just helpless 
victims – but it’s an enormous challenge. 
Those neighborhoods are seen as 
the pathways of least resistance, and 
companies know that.”
In Chester, things have not changed 
